Uka Tarsadia University (Diwaliba Polytechnic)

Diploma in Chemical Engineering

Assignment (Mechanical Operations)

Unit-1 Properties and Handling of Particulate Solids

Answer the following.

1)

2)

3)

4)

5)

6)

7)

8)

9)

Write in brief about Particle Technology.

UlBsct 25ollcle (A 25ML A

Explain the classification of Mechanical-Physical Separation Processes.
AlAs e elllAs Ucollsel uslQe] collsaL AHstal

Write the different Solid Processing Operations and also the industries that use
fluid/particle Processes.

QALY ot UELAR WA $clHL ALl BNUR et QA vl 1ol LNl ULt

ol AVl 3 B 58S walall Wdlsetell ugldoll Gulat sl 8lat.

Discuss the four stages to solid-liquid separations.

tlol Aol Yelldlotl U150 HIZ UR 2% (A Ul 53,

Explain the different Driving forces used to separate particles from liquids.

yarelHiel wilsea el usal Hie Gualotui uladl Yrs sl (sLsldol 5131 @l

AHestal.

Critically analyze the differential and cumulative methods of analysis to determine the
average particle size.

UElscoll AR e Nl Hizell Bsellact ua sryddla uslded [Qsanel

UL

Explain the following terms in detail: 1) Particle Size, 2) Sphericity

U AGEL AQAY UH AL 1) U5 e, 2) R (dets )
Determine the sphericity of a particle of surface area 15 mm? and volume 2 mm®.

A5 50l ANEUSIRAL alssl $A F Boj AASN 15 mm? Ul ARH 2 mm® .

Calculate the sphericity of a cuboid with dimensions 1 x 2 x 3. Use as the equivalent
diameter of a sphere with the same volume.

1x2x 3o URHIEL uRlddl sfollessell ¥R2AE Elasdl) U UMl sE U
SN0Uetl el calell GULDL §RU.

10) Calculate the sphericity of a cuboid with dimensions 2 x 4 x 6. Use as the equivalent

diameter of a sphere with the same volume.
2 X 4 x 6 of WRHWEL Yladl sollgssell R (etsdl) L. AHlet 5€ U

SN0Uetl el calell GULDL 5.

11) Explain about bulk storage and bin storage for solids.




AAsU HER oles RN ol Sooll A% (A UMl
12) List various conveyors and explain any one in detail.

QAU s0Aaidell YR catlcl WA SlFURLA (Adlcellr UMl

13) Define Angle of repose and explain it.
(R AWoldal AR 53 Wl Aal AMsLAl.

14) Define Average particle size in several different way.
U9 50 sEx LRl WAL WAL A vl 3.

15) Explain Differential Analysis and Cumulative Analysis with graph.
@QAes (Q2AMEL A AR (AN JUAW AU UHSA.




Unit-2 Screen Analysis and Screening
Answer the following.

1) Explain the factors affecting performance of screens.
25ltoll 51131 UR AR $Rcll URGLON UMl
2) Derive the equation for the effectiveness of screen for undersize to feed ratio.
ER BN Ul flsell 2JBldlR HIR 2lotoll 8slcdal Hi2e] UM AR
3) Derive the equation for the effectiveness of screen for oversize to feed ratio.
AR A3 Ul glsetl oJelltiR Hi2 lotoll 8¥sElca HIZe UMSAL ARl
4) Differentiate between ldeal screen and Actual screen.
ULE L 2ot A WA ot ARAall dAslelcd AW
5) Write the importance of screening.
le{lole] Ul AMostal.

6) Draw the figure for the different motions of screens:
a. Gyrations in horizontal plane
b. Gyrations in vertical plane.
c. Gyrations at one end and shaking at other

Bloto{l (Al oA e2liadl sl €131,
a) UH(@Aer AHAA UR Uslaldet alld.
b) Aol AHAA UR AUsleldot alld.

c) AU UBS UR Usladet ol Ass UR S\cle atdl.
7) Write the construction and working of Grizzly screens.
L3l 28latoll 2 2Usll wal 5121 AW
8) Explain about solid-solid separation.
tlol — ol WAI($20L (A AHosA

9) A quartz mixture having a certain screen analysis is screened through a standard 10 mesh
screen. Calculate the mass ratio of overflow and underflow to feed. Due to blinding an
appreciable fraction of the screen surface become inactive. The blinding tendency is more
pronounced with fine screens than with coarse screens.

Data: Dy = Dy = 1.651 mm, X = 0.47, X, = 0.85 and Xg = 0.195 (cumulative mass
fractions)

21os$ 10 Naloll 2wl Hiell sctdr MsrURe 2ot WAllQARU sRcUH] wA B. glsa
UUR d ANARGA WA V{52 A oll seuMlot IJRNTR 2L s WU 50| 2lotoll
UYS GOl AUABU @ B. 511 lot sl 5L85et ot ofl s AU Uclloll g AR B,

321: Dp = Dy = 1.651 mm, X¢ = 0.47, Xp = 0.85 and Xg = 0.195 (U5l sicalHlol i2l)




D/F= (XF-XB)/(XD-XB) =0.4198

B/F= (XF-XD)/(XB-XD) =0.5801

10) A dolomite mixture having the following screen analysis is screened 100 mesh screen.
Calculate the effectiveness of the screen and the mass ratios of overflow and underflow to
feed.

SlAlHB2atl M8l 100 Naloll 25lat Higll R saell oA Yosolo] [@AsAMLL 1A
8. Wlololl 8¥slaaalell ot 51 A Gurict AR sl Al $ls wa s sl
$ls oll acauHlot OJBllR 2NL.

Screen analysis (35letq] [QsAMEL):

_ Undersize
Mesh Feed Oversize BED UBRS (weight %)
a3l sls Ul AUBB
(coget 2stalil)

35 7.07 13.67 0.00
48 16.60 32.09 0.00
65 14.02 27.12 0.00
100 11.82 20.70 2.32
150 9.07 4.35 14.32
200 7.62 2.07 13.34
-200 33.80 0.00 70.02

100 100 100

11) Draw the figure for the different motions of screens:
1) Shaking, 2) Mechanically vibrated, 3) Electrically vibrated

Bloto{l (Al oA e2liadl 2uslA €131,
1) Aslotad Az auld), 2) AiRs suet auld, 3) [Qglda suet auld.

12) A quartz mixture having a certain screen analysis is screened through a standard 8 mesh
screen. Calculate the mass ratio of overflow and underflow to feed. And also calculate the
screen effectiveness.

Due to blinding an appreciable fraction of the screen surface become inactive. The
blinding tendency is more pronounced with fine screens than with coarse screens.

Data: Dy = Dpc = 1.851 mm, X = 0.50, Xp = 0.88 and Xg = 0.198 (cumulative mass
fractions)




2los$ 8 Naloll lot Hiell saéns MsRURe] wWlot Al@ARU saUHl A B, §lsa
UUUR A W ARSA Bl 5 A oll seuMlot ARNTR WL WS WU 5120 5lotoll
Y L WA 3 B. S lot 5l $180t Slot ofl As WU Ucllell g AuR B.

321: D, = Dy = 1.851 mm, X¢ = 0.50, Xp = 0.88 and Xg = 0.198 (U5l sicalHlat 2421)

13) Discuss about vibrating screen.
AlsARoL 25l (AR UMs A

14) Describe about trommel.
2N (A UM A

15) Explain about Grizzlies.
oflosell (@A umen .




Unit 3 Size Reduction
Answer the following.

1) Write in brief the construction and operation of Ball Mill with neat labelled diagram.
2129 ol A E2etaloll A letsll 2us(A €131 Aoll 2 UAsll WA sAUG[A UM AL
2) Explain Rittinger’s, Kick’s and Bond’s Law.
REx?, (35, U osall [H2AM UM
3) Differentiate between Jaw crusher and Gyratory crusher.
%l 5212 U dUAR2 3| (Uslclclot) AR AR cAslelct AWl
4) Give the difference between crushing and grinding.
5(90o1 el A3l A cAslelcd cAvll.
5) Draw the figure of Batch Operated Mill.
Ay BlUuRes Hletoll a9 us(d 1L
6) Draw the figure of Hammer mill.
d1R Hldoll 29 aus(d €L
7) Differentiate between closed circuit grinding and open circuit grinding.
W Uat URSL2 AL U 5 URSle Bl A cAsteld AVl
8) Write the importance of size reduction.
AB (552Uoto] Heccl UM
9) Explain about roll crusher.
Ad 522 (A AuesAl
10) Explain about Black Jaw crusher.
6As %1 $2AR (A AU,
11) Describe about Work Index.
b 8ed el (A aulet 5.

12) Find out the critical speed of the ball mill by using the following data:
1) Diameter of ball mill = 450 mm
2) Diameter of ball = 25 mm

o{lA WA 32l AUUR d AAHlAsll siAds 35U WA

1) clAHlAeAl catd = 450 mm

2) sllcdoll L™ = 25 mm

13) Calculate the operating speed of the ball mill from the following data,
1) Diameter of ball mill = 500 mm
2) Diameter of ball = 40 mm
3) Operating speed is 50% of the critical speed of the mill.

o{lA WA 32l AHUR d Al 2UuRElor 2Uls L.




1) sQlAHlAA U™ =500 mm
2) Gllcell cllM = 40 mm
3) Aol 20U lat Bsu silds Bsusll 50% B2l ®.
14) Calculate the operating speed of the ball mill from the data given below:

Diameter of ball mill = 800 mm, Diameter of ball = 60 mm
If operating speed is 55% less than the critical speed.

o{lA WA 32l AUR d et lcdte(l 20uRElot 2Uls 0.
1) sleAHlcdell U™ = 800 mm
2) Gllcetl cU =60 mm

3) slldlcdell v0uRlot Bsu silds Bsusll 55% Bl ®.
15) Draw the neat sketch of crushing roll with neat labelled diagram.
ollH A€ 2ot Ul 52101 Actoll 29 sl €12




Unit 4 Filtration

Answer the following.

1)

2)

3)

4)

5)

6)

7)

8)

9)

Describe about concept of filtration.

(3ceatot (A (Qotda? 1A 2.

Write down the factors affecting for the classification of filtering equipment.
(3cealot Ulttollotl o520 HIZ WU $RAl UR O AW
Explain the factors affecting rate of filtration.

(3cedalotatl €2 UR UUR 5l WRHON AHsLA.

Discuss about characteristics of filter medium.

(322 M ansl clla@s A @ uul s2A.

Explain about plate and frame filter press.

A2 ol 31 (322 Yot (A3 Al

Write down the advantages of filter press.

(3ceR Qaatl clet Avll.

Write down the disadvantages of filter press.

(3ceR Yaletl NReet @,

Explain about Rotary drum filter.

A23| gH (3ce2 QA AHos Al

Write down advantages and disadvantages of Rotary drum filter.
23 s (3cerell clel el R AL,

10) Describe about leaf filters.

@As (3ceR [ 2l 53

11) Write down Industrial application of filtration.

(3ce2lotetl 20OLs GUAN AL,

12) Explain about filtration.

(3ceRalet (@A UM AL

13) Explain about vacuum drum filter.

AsyH gH (3ceR (A uHesal

14) Discuss about type of resistance to filtration.

(SceR9lotoll WAt UsLR (A3 AU 53,

15) Explain about Construction and working of suspended batch Centrifugal.

UGS S AU AoglgYolctoll A Ustl ual 5131 Youell QA AHesAl




Unit 5 Separation based on motion of Particulate through the fluids

Answer the following

1)

2)

3)

4)

5)

6)

7)

8)

9)

Discuss magnetic separation.

Noaldls AUR et (A AL

Define classification / wet classification.

scll{l(3¥alet / A2 scllRllE¥atot catvaulRd 53

Explain with the diagram about electrostatic separation.

ULs(A AR 8ASARER S AU et UHHLAL.

Draw a neat sketch of jig and explain its construction.

(Rato{l 2et2e9 (A €13 Aofl 2 2Uotl UM

Draw a neat sketch of Drum separator for magnetic separation.

Noadls AUR 2ot HIZ gH AUR2Re{l et 21s(d RN

Describe construction and working of froth floatation Cell.

slel scll2 2ot Actoll Ul ua 5131 Ugld aglal,

Explain in brief the construction and working of Ball-Norton magnetic separator
At ollelet Noadls AuR2e{l Ul e 511 ugld (A gsui uul 5.
Explain in brief rake classifier with a neat sketch.

2129 ALs(A Al 25 sctllsiaR (A A Al

Draw a neat sketch of cyclone used for dust collection.

5@ 5ASAt HIZ GUALHL Alelcdl AASCAotoll 2269 1s(d 1L

10) Explain about : 1) Promoters, 2) Collectors, 3) Modifiers, 4) Frothing Agents

Al 1) UIHleR, 2) 5As2R, 3) HUS s1a1R, 4) slellol Ao

11) Draw and explain Gravity Settling Tank.

@31 Ae(Aot 2osoll 2us(A E131 UMst A

12) Explain Cone classifier with the neat diagram.

Slot scl@sta0{l sl 131 Axesal.

13) Explain Spiral Classifier with the neat labelled diagram.

AUBRA SARSIARAL 2269 1s(A €131 Ul

14) Explain about double cone classifier with the neat labelled diagram.

1289 ollH Aot U SHE Slot SAUR SR (A U A

15) Discuss Froth Floation with principle.

Rgict A 51U ARt QA UM




Unit 6 MIXING AND AGITATION.
Answer the following.

1) Explain about Ribbon Blender.
Aot 6QAGSR (A UMl

2) Describe about Muller mixer.
AR BsuR (A uHestal,

3) Discuss about tumbling mixer.
2Hoclot AsuR QA uAl 53,

4) Explain about gas-liquid mixing.
A [Asclls Msllot (A Al 5.

5) Explain about Banbury mixer.
wioy3] MAsuR (A umesAl.

6) Discuss about Pug mill.
Wl Hledt (A3 Anestal.

7) Explain about Paddles.
WS (A AMsAl.

8) Explain about baffled tank.
AKES 2o (A AU

9) Describe about unbaffled tank.
UANEES 2o (AA AU

10) Discuss about liquid-liquid mixing.
yael - yeugl Msdlot (@ qmenal.

11) Explain about twin shell tumbler.
2cllot A 230AR (A UM

12) Discuss about propeller.
WAAR (A U 53,

13) Explain about Turbine.
2080t (A ALl

14) Discuss about Double Arm kneader.
s L olls? QA UMl

15) Explain the significance of mixing and agitation.

s{lo1 wal A(BLUoto] HEel UM




